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dates) covering all aspects of Civil 
and Environmental Engineering and 
Geo-Information.
DEPARTMENT OF 
TRANSPORTATION AND 
GEO-INFORMATION 
ENGINEERING
The educational and research 
activities of the Transportation pro-
gram at the Department of Civil 
Engineering are exceptionally wide 
and comprehensive. It covers the 
following three major ﬁelds of 
transportation studies:  
-
 Design of Transportation Facili-
ties including operational aspects 
and safety implications. 
-
 Pavement Design and Properties 
of Paving Materials. 
-
 Transportation Planning. 
The educational program at 
THE TECHNION – ISRAEL 
INSTITUTE OF TECHNOLOGY
The Technion was founded 
in 1924 in Haifa, Israel. Technion 
graduates comprise the majority 
of Israeli-educated scientists and 
engineers, constituting over 70% of 
the country’s founders and manag-
ers of high-tech industries. 
Due to the ingenuity of Tech-
nion alumni, Israel is now home to 
the greatest concentration of high-
tech start up companies anywhere 
outside of the Silicon Valley. High-
tech industry now accounts for more 
than 54% of Israel’s industrial ex-
ports, and over 26% of the country’s 
exports. One hundred and thirty ﬁve 
out of every 10,000 workers in Is-
rael are scientists and engineers, 
compared to the USA, with 85 out 
of every 10,000 workers. Nine out of 
every 1,000 workers are engaged in 
R&D, nearly double the rate of the 
USA and Japan. Seventy four percent 
of managers in Israel’s electronic 
industries hold Technion degrees.
FACULTY OF CIVIL AND 
ENVIRONMENTAL 
ENGINEERING
The faculty of civil and envi-
ronmental engineering consists of 
three main departments: The depart-
ment of environmental, water and 
agricultural engineering, the depart-
ment of structural engineering and 
construction management and the 
department of transportation and 
geo-information engineering. 
The faculty offers programs 
leading to a Bachelor degree and a 
number of M.Sc (about 200 students) 
and D.Sc. programs (about 85 candi-
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and drivers’ behavior characteristics. 
This research attempts to 
adopt and further develop the con-
cept of the Prospect Theory (Kahn-
eman and Tversky, 1979), which 
discusses the process of decision 
making under risk. This process 
which investigates the irrationality 
of people in evaluating economic 
risks is adopted for evaluating the 
risk while driving, particularly of 
different passing gaps and overtak-
ing maneuvers.
The research method is based 
on analysis of drivers’ perception of 
risk when evaluating passing gaps 
while overtaking maneuvers. This 
process is conducted through utiliz-
ing an interactive driving simulator 
(STISIM), in a laboratory environ-
ment, and investigating the behav-
ior of drivers under different trafﬁc 
and roadway conditions. 
The research will attempt to 
quantify the amount of aggressive-
ness and the related risk level and 
also will try to develop a model for 
crash prediction based on the amount 
of risk, as well as trafﬁc and infra-
structure variables.
2) Analysis and Modeling of Driv-
ing Behavior Using In-Vehicle Data 
Recorder Data
By: Galit TOLEDO,  
Prof. Shalom HAKKERT,  
Prof. Yoram SHIFTAN
The research uses newly avail-
able data on detailed observed driv-
ing patterns to develop a modeling 
framework of driving behavior. For 
this purpose, we use an In Vehicle 
Data Recorder (IVDR) which is in-
stalled in about 1000 vehicles dur-
ing a six month experiment and 
the undergraduate level offers a 
wide variety of courses in all ﬁelds 
of Transportation towards a B.Sc. 
degree in Civil Engineering. The 
Graduate programs offer several 
advanced degrees in Transportation 
studies. The M.Sc. degree in Trans-
portation Engineering which is open 
to Civil Engineering and other 
Engineering graduates, M.Sc. in 
Transportation Sciences which is 
open to students with a Bachelor 
degree and Doctor of Science (D.
Sc.) in Transportation. The Trans-
portation faculty is involved in 
many research activities including: 
-
 Geometric design and its rela-
tionship to trafﬁc ﬂow including 
capacity characteristics of vari-
ous highway facilities;
-
 Advanced Transportation model-
ing methods;
-
 Trafﬁc control systems, IVHS 
methods and Road safety re-
search;
-
 Design models and construction 
methods of highway and runway 
pavement structures. Utilization 
of recycled solid waste in pave-
ment construction. 
RECENT STUDIES 
CONDUCTED IN THE 
TRANSPORTATION FIELD
Many studies are being con-
ducted at the department of trans-
portation and geo-information on 
different aspects of transportation 
engineering: road safety and driv-
ers’ behavior, route choice model-
ing and ATIS, trafﬁc ﬂow modeling 
and drivers’ choice modeling. The 
following are brief abstracts of 
some of the studies currently run:
1) Development of a Model for 
Crash Prediction Based On Infra-
structure, Trafﬁc Characteristics 
and Drivers’ Behavior. 
By: Haneen FARAH, Prof. Abishai 
POLUS, Dr. Shlomo BEKHOR
The main purpose of this re-
search is to develop a model which 
relates road crashes to infrastructure 
characteristics, trafﬁc characteristics 
Fig. 2 Three main departments of the faculty of civil and environmental 
engineering
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continuously records driving pa-
rameters such as speed, accelera-
tion, braking and location. The 
system provides driving events 
derived from the raw data.
3) A Design Method of Perpetual 
Flexible Pavement in Israel
By: Dr. Arieh SIDESS, Prof. Jacob 
UZAN
A perpetual pavement is de-
ﬁned as a hot mixed asphalt (HMA) 
pavement, designed and built to last 
longer than 50 years without requir-
ing major structural rehabilitation 
or reconstruction. It may only need 
periodic surface renewal when the 
distresses have reached unaccept-
able levels. The design methods 
currently used in the USA and other 
countries are not adequate for the 
trafﬁc and climatic conditions in 
Israel. An adaptation of these meth-
ods, for Israeli trafﬁc and environ-
mental conditions is presented. The 
total perpetual pavement thickness 
is calculated using the Israeli De-
partment of Public Work (IDPW) 
method, which can handle a wide 
variety of load levels. The HMA 
layers thickness is determined as 
the minimum thickness at which 
the tensile strain at the bottom of the 
HMA layer meets one of the fol-
lowing two criteria: (1) crack initia-
tion at the end of the 30 year design 
period, or (2) an “endurance” limit 
of 70 S. The strain is computed for 
a single axle load of 130 kN, effec-
tive temperature corresponding to 
Israeli environmental conditions 
and local material properties. Typi-
cal sections of the perpetual pave-
ment for a 30 year design life period 
are composed of 300 mm HMA 
layers. Granular subbase thickness 
ranges between 150 mm and 650 
mm for subgrade CBR of 10% and 
3% respectively. The results are 
evaluated with respect to the design 
guidelines of Illinois (IDOT), Mich-
igan catalog and United Kingdom 
diagram.
4) Stochastic and Statistic Predic-
tion of Capacity and Flow Break-
down on Freeways
By: Dr. Caroline HABIB-MATTAR, 
Prof. Abishai POLUS, Prof. Moshe 
A. COHEN
This research focuses on the 
analysis, understanding, and mod-
eling of heavy-ﬂow breakdowns 
when no bottlenecks exist. Two 
models have been developed in or-
Fig. 4 IVDR instrumentation 
package (Ogle, 2005)
Fig. 3  Snapshot of the STISIM driving simulator scenario
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der to describe the breakdown phe-
nomenon. The ﬁrst is termed Hoiker 
model (Dromedary-Shaped Mod-
el), which was developed in the 
density-time plane. The second is 
the dynamic oscillation model.
The Hoiker model describes 
the density-time relationship by us-
ing trafﬁc data from a congested 
freeway collected in one-minute 
time intervals. Three important def-
initions were obtained from the 
Hoiker model: (1) the pre-break-
down process; (2) the breakdown 
process and (3) the beginning of the 
unstable ﬂow. The Hoiker model 
and its deﬁnitions can help predict 
the breakdown time. To examine 
this model, data were collected 
from the Ayalon freeway, Israel, the 
Interstate I-66 in Virginia, USA, 
and QEW near Toronto, Canada. 
The dynamic oscillation model 
describes the breakdown phenom-
enon on the speed-time plane. 
This model is an exponential 
model that describes the minimal 
points of the speed “envelope” as a 
function of time. It was found that 
the power of the exponential model 
was similar for all analyzed days. 
The applicability of this model is in 
its ability to predict the beginning of 
the unstable ﬂow nine minutes prior 
to its occurrence. 
One of the goals of this study 
was to explore the deﬁnition of ca-
pacity and investigate its meaning 
and analyze its stochastic nature. 
Two capacities were deﬁned, ca-
pacity of dense ﬂow and capacity at 
the beginning of the unstable ﬂow. 
5) Development of A Spatially Cor-
 related Semi-Compensatory Model 
For Household Location Choice
By: Sigal KAPLAN, Prof. Yoram 
SHIFTAN, Dr. Shlomo BEKHOR
The purpose of the study is to 
develop and estimate a semi-com-
pensatory, discrete choice model 
for the analysis of residential choice 
from the consumer perspective. In 
the model development, we attempt 
to mathematically express two ma-
jor aspects of residential choice: 
Spatial correlations among the al-
ternatives along with a mixture of 
the non-compensatory and com-
pensatory decision rules. The esti-
mation of the model is based on an 
internet-based questionnaire, de-
signed to capture the relations among 
attributes and decision-rules, which 
are considered during the process of 
renting a dwelling unit. The results 
of this study are expected to expand 
our knowledge of ﬂexible multi-
decision-rules models and to pro-
vide unique insight into the process 
of choice set generation in residen-
tial choice.  
Fig 5 Breakdown phenomenon on the speed-time plane
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